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(54) LIQUID CRYSTAL DISPLAY DEVICE AND PRODUCTION THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display 
device capable of enhancing the opening ratio of pixels due to the 
improving of patterning property without deteriorating electric 
characteristics of active switching elements and to provide a 
manufacturing method therefor. 

SOLUTION: In a liquid crystal display device which has a color 
n filter-on- array substrate 1 in which RGB coloring films 6 are 

provided between pixel electrodes 9 and active switching 
^ elements 4 driving the pixel electrodes 9 and a counter substrate 
2 having counter electrodes of the pixel electrodes 9 and in which 
liquid crystal 23 is sealed in the gap between the array substrate 1 
and the counter substrate 2, insulating films 11 are formed on the 
g active switching elements 4. As a result, sources and drains of the 
active switching elements 4 are covered with the insulating films 
11, and films having poor insulating property are prevented from 
being directly brought into contact with the active switching 
■z elements 4, electric characteristics of the elements 4 are 
: prevented from being deteriorated and the display characteristics 

of a panel is not deteriorated. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 




(i9)0#BfcfFjf (jp) 02) & HI ifrF 1^ & SI (a) (iDmam&mmn 

#S§2000- 137242 
(P2000-137242A) 
(43)&B!B ¥^12^5^16B(2000.5.16) 

Fi r-?>h*(##) 

G 0 2 F 1/136 500 2H090 

1/1333 5 0 5 2 H0 9 1 

1/1335 505 2H092 



(51)IntCl. 7 m\?& 
G0 2F 1/136 5 00 

1/1333 5 0 5 

1/1335 5 0 5 



S£S£ *»& B**©ftlO OL (471) 



(21)tt)B## 


»P¥10-309260 


(71) ttiKA 


000005821 










(22) (USB 


¥j£l0*R0J330B (1998. 10. 30) 




AE»RaTtA?P1«1006#« 






(72)58W# 


#± mm 






















(74)«SA 


100068087 



















(54) mwazm &g,&*ma&±zf*<oimii& 



(57) 

ens] x4vj->?imm : ?<7)m$,mmTZit 
nmxm2tff)mfmzm&2 3 £MAL^ft,fysus2£B 

Xfcitf FWyA^ISl HzX'OWhtlX. XA -y 




mk m 

»««« 

9-Bgfi* 
ff> •- 01 



3 



* 



3 

ft 



ifN e v *j o 

•R $T K Jp 0: 

»- CSJ 5* 1ft <© 



! 2) 000-137242 (P20 0 0-1 3S8 



7%mm? t n^zm-zm zmiKruj mm 
uzmaa&Mmtzts^x . ate* 4 v+yrmafr 

Mo 

Wat -t zmm gmmmtrnw. 

■y *y?nam? t comizmm zwhtuj mm 
b , ®ammwfcv>nftmmtt-tztt[tmmb 

StfTKSU ZfLh7)s>{WgLbtt$[WgLb<r)iamsZ 
flfrfB^-f ■yf-y/fg|&*^«±tffii(*ffi!S:mLT. 7. 

[it**7] iMmtixmrnzm^fcztiMsi 
b -r s if^ia 6 mww&mtmwcomi&jm. 

m.b tm-m i %m<m^mm.<nm&m. 

[UMlO] *«tUSiNx»*;i 
[0001] 

[0002] 

[«**>««] S!3t^ER h 5 ^i"'** (Thin F 
ilm Tr ans i s t e r N J^TF ""TFTj bWt 

h > mm&&&m. (ot j t«rrs > 
aaas^ 4 1 . ^*MJt3 8 b . auras 3 9 b tm 

J*S*i"0**. ti 7-7 <iV?W6L3 2l,zt5\\X\±. ii 



77£&3 3A±£. &%m3 5btjy-7 <)U?3 6 
bm.tyWfc3 9AbtWf$LZtlX^Z>. Z-KhTVim 

m3\b*?-7 4)v*w&32b<mnfc$hmz 

14. EI6IH4 0, AKMPmStlX^h. ZIX. 

3,33 K<nmm<tfl/-)VttA 1 TH»$ 
*l. Wmx^-VA 2$r^LT?S B B B 4 3*»3WS^4 
■IiT\ »fi/<*/W4 5;iWWES*lTH*. ftA 
a'*;U4 5<D«&fcj£tT. ^<*/HaHBtflBHR4 
4, 4 4A#ftS0ft»t£*l*. 
[ 0 0 0 3 ] £ tf> J: 3 &ft#£>T F TWrMJfo^iVA 
5lZ&^Xi*. 7\s4W8L3 1b*)?-7 4lV9W6L3 
2 1 Zm-^h^hUmzHWX . 

offlB^fc-frllUI^Jia*. #7-7-r4-?3 6J:l;3 

yQ%z&< -r § i b iizi. 9 , aswunwwNS < 

s. 

[0004] ti-^T". jg^. afi/^UOJBWEftO 

[0005] 3fi*. 07 fcjjttJ: 3 1. TM 

*&3 1 ±t/> 7-7^/^3 6 5r»f£ lX®£.mz7 

7 4*vh ttmb itztj 7-7 4 /i^yrw mig 
^ ti znm&m^inhtix ; 
<r>i]v-v < >i>-?*yTi"iffimzi. 0 . ^7-7^;u 

ztitimmibnTyj xyhi&mb%«) . 

[0006] it:. Z.tlt>*)7-7 A)V9*y7V4\iZ 

hVhii7-7 j jvmmmbLx . m&m, mm 

[0007] 

imtffflkLJiobt&im) cw«to^ 

7-7 >f^^8?ji7Ta$:*7-7 4)V9*>T\sA Izfc 
m-t&lzli. H7tc^BHH«Wtt*tJ:afc. #7- 

7-f/^3 6$r7.-< 'v^vymm^A^zm^tz 

±, l^7-7^^36i:3y^n*-;B7J 
KL, H^««g3 9i:^^B^«fii3 9S:igi!rrS7 



!(3) 000-1 37242 (P2000-13S8 



n%£mmzitz> z t ttrnx-h i . 

[0008] t%h*>. 4lWSf>tfXA -yf- 

yvrnmrn? 3 a izmzim? 1 tz*b . a 7 - 7 < >v? 
fitaaws 7f-y/tg»*^3 4coy 

3 4 OS^^ttA%T L. IHvf \i$&m&co& 

T*m<t^owmwhh. zm&\,z, xA-y+yy 
mm^3 4ff)v-x, Yisjv^zv—rmiiifi'k.t 

%\<^o%/7 7-7 <)U7 3 6Zm^ok-t&k. ij 
7-7 <iV9 3S<Mm&£m)LLX\ 0 l *Q ■ cmEl 

[0 0 09] W£X\ 4)V-?tt(T)lr)t IX 

7*7 -v 7 u-jx h zm^h^istfhhtf \ 77 ••/ ? wj 
x v t Lxmimmmammrzi-t^ut. 

[0010] .Itf>J:3$rS*H*IIRfc-f4 tco 

?—ym&i±.i/z£& mnm<7)7 >y ri?x% 

<7)Xfo&. 
[00 11] 

mm^mctht^^m ±tmmt:M&:-fhtz#> 
*mu*. -^y^^mm^zmmifm 
■rii>co?h*). ztuzzt). xj •yj-yffmm??) 
m^tt£<KT£-t^r. w-ymftjLizx&fflnm 

mhzttfx^h. 

[00 12] 

mt mszwmvmzmfrthxj ■y^yy^mm^k^ 
mzgmmvteTujmwLk. mimmmmnttfo 

t (Dfflmzm&zmA Ltzm^m^mm^a c ^ 

[0013] IMcJ: 0 , *>r •yf-y^«g»*^y- 

?tmm=Fizim&c?>m^®timz®tz> z km±$ 
7mtiitf±tzzk%^tzib. xj vi-yffmm??) 

W& l &m i i&T-rhZktiWi±ZtL. ^ivmm^ 

[0014] if^2i£Si<o*^B>i{i. txm 
mL*m^tzzkzmi.kLtzi>cr>x'hh. mzm3U 

W&lfWPAi.. ®miSikLXm®®Si®im^tiZk£ 

mkk Ltzh<nxbh. tth-h. m&mmmm&L 



fea. 7-7^71x7 ^mm tczmmzhnx- 

[00 1 53 H*Ji4ie^*%BB(i, f&^^t LT* 

m<n*wm±. m&k ixs i Nxm*;^ 

[0016] if£«6ISIS^*%B^i:, B*«Si:frie 

wmmwm-zxj 'y+yy%mm?k<?mt l zmL 
mzwLWzrvjmik. mgtmfm&mtmmtt 
•tz>ttfamfokzmz-£x&wi. zti^rv^m. 
k mm k vmmzmi&Mxtz z k xm^m^ 
§£s&-rs«iu miixj •y+y7imm : m±.iz 
mmm&Lx. xa -y^y^mm^v-xax 
vyv4 y*wm\,z$. vmozk ztmk ttzm^m 
^w^mmmxh&. 

[0017] z<Dwmifmiz xtin . xa y+yymh 
m^cov-xaxx/h' v-i yifmmzz. o mbnx , 

xj -yi-yymsmwv-x. yvj 
ymiizv-vwffitfQE.t&zktc^tzisb. x-i -yj-yy 

msm^^%mti)^T^^zkm±zti. /ha, 

[00 183 M^7IE*0*«W±. m®k IX® 

msm^Kz k m®k uzmihw^m^m^m 
xhh. mtt8KmB*9m±. mmt txmm 
mmm^tzz k zw&t uzm&wmwnm&irm 

[00191 mm9aem<7)*miii. tm®k txm 
m&m^tzz k m®k Ltzm&m^w.<nmmm 
xhh. mimi oimoxmu. mmk ixsi 
n xnsrffiv^ k *%mk uz-m^jmrncom^fj 
mxhh. 

[0020] {mfcviem i ) ar. *wmw, 1 
mmm.zm^<w^^m.^x^<nm&-nmz^ 

wmkzm^tfhmmh. 

[002 1 ] i] 7-7 <)Vyim$LZtd-zT VI Wfc.cn 
»««LT{±, Z?. 02 (a) Iz^tXolz. tiy 

xm.3±iz, xA-y+y-rmi^A*. -mm* 
&mm&®k , tmmismk . 7 * h y y ate «t 51 

<y^y/fc£$9®-f;}:££9»)£-fS, 

(b) ^-rjrdtc, xA y+yT-mm^AkxzTm 
ny-yT&mzwm.tzmmi izmmh. %h 

fc, H0 ( c ) , ( d ) fcijrf <* ?C. X-f -yf-y^ 
ir*^4±ic^!li i^}g«L^^7xa«3±tc, 
WtS-^L/cy^-y^^vXhSr^L. 7*h'jy 



!(4) 000-1 37242 (P2000-1 3$8 



[0022] com. msizk-iximm ( e > k^-t 

«taKRGB3tfi«6±C™tK8*»lrrft. CO 

tombs k lt«, UTWR^aattt^-f r^nflB 
*->wwai 7 ±c»s$*i.fc 3 Ffi'ftji s (c. 7th'j 

HH ( f > lC*t J: a C I TOX/ty^Jfefcj: O^ffit 
#5»K*»J£U -?-0_LT'7* h 'J VifcfcJ: otlt 

7as:^ltx^ -y f-y ymmm^A tmmizmmz 

[0 0 23] 01 tt. JJB<0J:et:LtHasnfe*5 
-7 1 IV9*VT\s4WR1 fcffllvfcTFTfijWH* 
A*)RiBH"C* ■£> . iWTF TM» 

fc . iivxm. 3 AOifcjfflWfli 9 A fifcJt 
|6j««2fcOffi*f|fir$-&iBK. SfflHl 0. 10A£<?- 

*vwuww-*. <wc, M^^xa«3, 3Awiajaaj 

7WS«lfc*ttoS«2fc*lf*U *^H«nca&g, 

[0 0 24] COTFTS$ H B B /\ s ^UCj;;h.t;£\ #5- 

*>o t\ 7.4 -yf- y ymm^4 o«^£H4*%t-ti> 

[0025] ( HftttBlB 2 ) lilT. 2 OH 

mmzm^xwrnth. 

[00 26]*7-7^WM(:HLtli. i1\ 
02(a) fcjjfrfj: o #5*»K3±C. 7.4 yf- 

kiz& r>ffi&th. mz. mm(b) ic^-txoic. x 
a •vj-y?imm : ?4±.t,zmw-<?-ymmzzv>i- 
-im^xmmi iA$Bm&. mmm^rn 

fc£fi : 3Ci:tJ:>). mB^-vJBttfcJBftSfifcfl 
Ml lAtci^ffiSKl l*«$ftl>. wWa»W 
«Jlfiil5l3J:0tRGB«fe«6<O»j«iaHHi. JJBS1 

<r>mMomm.kmmx'hh. 

[0027] Z<r)TFTmiik>**Mz£tllf. * ?- 



7 vwxyTUAmmiizm&xA v+yrwu* 

^4oy-x:fcJ:tf FMy«iffili iA*»<b*6ift 
i i iz* <ombtix . >u -y f-y^tawH^ (cie 

£Cfc**$r<, X4^V;/g^S^4om&1ftt#{£ 
T-ti Z b *«I»ibS#i. ^*;l^#ttOffiT£fflA>& 

[0028] ( mmcomm 3 > *fwj«os 3 on 
wwmm^xmmh. 

[0 0 29] 123 (a) C*-f J: 3(3. XA -yf- 

y^mrn^A^vxm.3kxz^mh. mz. n 

0(b) fcjjcf J: 5 fc, X>f -y ?■ y ^TBBSR^ 4 £)g|3c 
L^7XS«3±CI6SttSr*1-S3tfeU>'*7.h^m 

com. mi , ss2. »3o*^a«3KttfflB 
K*«i«UMi, nut. SMfciiowiiifcJ:*)]* 

»^-y»«t2irfeat««i: LTO«feU^'7. hS6 
fel^y*XMS6A^)S-rSit^T'#S. com, 7 

7'y^vv'xh^7*h>;yt=j: o^'^-y/Lt/? 
7?77,? (jg3en) 5«u. injawoieti 
jjbib 1 <?>nmmm t imrca § . 

[0 0 30] Ctf)TFTfi«Ul/<*;WcJ:*itf, 

7-f/^jryru'f««itti»tsx>f -y^yT'tgiSsg 
^4oy-7.tjj;t/Fu-Y yti^mti:^-rhm^u : J 
xhme aiz j: >ombtix. y^y^tmm^nz 
mmcr>m^mmz%-tz,zttm±2ti. xa -v* 
yymm^A <w-x .yva ymz y 
tsct*^<, x-f -y ^- yymm^A wfm&tf 

[00313 (mmom4 > wt. *j«ho»4<ok 

twmwmtm^xfimt* . 

[0032] #5-7 4/^^j££flJtTW««0 
*JfitRLT«. 04 (a) tcjj?tJ:3fc, #7 
X«S3±lc, X^f-y^y7'Sg|!l*- : f4S:, HWWr^ 
#*IS^^t , , 7 * h U y 8slc J: l»x 

•y-fy^'tSrllOjg-fCtfc.tO^JiWS. <>:(c. H0 

(b) t^-tJ:3t. XA v+yrmm^Aim&L 

fctfyx&m3±izmmEi%t&mmi 2*m&? 

2>. »=. HH(c)-(e).H5(a) tc^-fJ: o 
fc. itf«RWRl2±tUi;xM3*»fli. *3K, S 

®. ami 2ox-yf-y^{c«ko. m^?-ymt 
£»&LiztMMi2&m&c*t. com. CO±lc 

irhvvmizx^-y/t. mw*?-ym.<r>*iy 



! 5) 000-137242 (P2000-13$8 



-7 iivsmfcth. zti\m<7)xmit±Mimi<7)m 

[00 33] ZCOTFTMm^^MzXtHi. 
^Wv-xaklfYVA >tfmm&l 2i,zX r )mhti 

x. >v*y?tmm?4izim&<7)m^mmz® 
■tzztm±$ti. xa >vj-y?m))m?4<?)v- 
x. ymzv-rmsitf&tzz tm< . xa 

[0034] (mwmms > jar, *wwm.<m 
mizm^<®ik£*£w<?)mmijmi,z^x. 04. h 

[00 3 5] #7-7-r/k?#^j£$*ut7U>fS«<y) 
#l*fc:|RLTtt. 04 (a) iztik-fXotz. Hv 
xmR3±.lZ. ZA«/+y?im&?4*. HRW** 
. . 7 =r h y yjfcfc J: &x 

•<j&v7t*mm-^z&mfc$h* mz, mm 

(b) Cjjcf J: 3 C. A4v+>?1im9frAt:m*LL 

nx9xmtL3±.£mm uswtmm) tixos 

i Nxll 2A*J«Kt4. JEIC. RH (c) - ( f ) 
Kjjcf J:-3£. .KOS i NxJRl 2Altl/^M 3 
£M?B. lift. ^fSLT. K5^X7fy/K J: 0«» 
v^-y}Bttt:»jSLfcS i NxHl 2A*»«f S. 
i<oa. iiO±tc77-y^l^vXh 5. RG 

Bm&i->"x hme b v vmicxw-yri, 

xm&*9-yMVi<7)*5-y 4 ArfteJB&tl. Zit 

tww)ie<i±iBW i commmmt mmx-b h . 

[0 0 3 6] .I4>TFT£iKfl/'«*/PCJ:flHr. #5- 

^WV-JUJjtf ytfS iNxil 2AC«t"3 
SfcbflT. X-f ■/^V^Sgi«i 1 4tC»MHtc0S^lll* { 

v- x. vua y iat y - ^ ma#± t, & z t < . 
x-f y ^ >7-fiij*i i 4 *>«M«!&w£Tf * 1 1 tm 

[00 37] 

imwmi JJLhdOJ: o K, *»Sfc «k 5 k . x-f >y 

^yvmsi^hizmmzmm-h ztiz**)^ xa 

vi- yyimm?vmmmtfi8,T-tz> z 1 . u^xa 



ZfcKt&ZbhXZ. ^^-y/ttl6LhtcJ:5ll!P* 

cor >v 5 1 k t> ic . wmzmosmittfmmx 
Zhinx'hz, 

(?>mwnmm<vffigi l $i?mw.coMwmx'$> i . 

[02 ] ( a ) - ( f ) tt. *»BH<0*1 . ft 20*ifi 

mmx*h&. 

[03 ] ( a ) - ( e ) ti. *9&BJ^m3<OjKA9^ 
rcolBMrffifc**** . RGB#feJBI$-|g*|J£t L^* 
5-7 <)V9*yTV4m^^J3m<?>WWWX' 

[04 ] ( a ) - ( e ) li. *#Htf)a54 . I5«a 

7-7 </l^*y7W«8iS^i^Ig#<9l&BD0-C 

[05 ] ( a ) - ( d ) «. *9tmm4 . JB5tt»A 

y-y < )v?*yT va wmmn-i$m<mmK 

[06 ] -m^TFTmcom^^m&commx-h 

[07] -mm:* y-y 4 lvtityrv a wwmw 
mx-hh. 



1 


i]y-y 4>V?*y7VAWfc 


2 




4 


xa •yi-y/tmm? 


5 


mm 


6 




6A 


m&wJxh& 


8 


^mm 


9 




9A 




1 1 


mm 


1 1 A 


mm 


1 2 




1 2A 


SiNxI 


23 





1(6) 000-1 37242 (P2000-1 3S8 



[01 ] 



23 22 9 5 9A10A 10 3A 




s -aim 11 -«w 

6-RGBWfiBt 2 3 -as 



[02] 



[03] 



(a) 
(b) 
(c) 



L 



1K11A) 



11(1 1A) 




(a) 



(b) *l 7 6A 





? 6A 3 



8 6A 




(e) S 7A 9 8 6A 




11 A- 



! ( 7 ) 000-137242 (P2000-1 3$8 



[04] 



[05] 



12(12A) 



12(12A) 6A 





13 12C12A) 3 



5 4 «C12A) 9 8 6A 3 
7A 




1 2- 
12A -SiNxK 



[06] 



~ 39A ^ _33A 44A 
40A J 36 35 





-31 



40 39 34 38 



44 33 



F^-A(##) 2H090 HA03 HB03X HC01 HC12 
HD05 HD06 LA04 LA15 

2H091 FA02Y FA35Y FC02 FC05 
FC26 FD04 GA07 GA13 LA03 
LA15 LA30 

2H092 HA28 JA24 JB52 JB56 MA05 
MA10 MA13 MA16 MA17 MA35 
NA07 NA22 PA08 PA09 



